Chemical control of electrical contact to sp 2 carbon atoms Supplementary Fig. 1 . Comparison of experimental contact distances and calculated binding energies. Experimental contact distances zc(M1) (black crosses) for each of the considered metallic adatoms M1 (obtained with different C60-tips) compared with relative VASP GGA-PBE binding energy trends for three different systems (i) an isolated C60 binding to a single isolated atom M1 (cf. Tab. II of the main text, blue triangles), (ii) an isolated C60 binding to a metal cluster M1Cu5 (C60 contacted by M1, green triangles), and (iii) VASP energy gain for the SIESTA junction geometries [see Fig. 3(a) ] by reducing the electrode separation from L = 18.5Å to L = 17.2Å (red triangles). The correlation of experimental and theoretical data suggests that the experimental contact distance zc is mainly determined by the binding energy strength to the metal adatom.
Al 1 Ti 1 z 0 (M 1 ) -z 0 (Cu 1 ) (Å) Supplementary Fig. 2 . Comparison of experimental contact distances and calculated adatom heights. Experimental contact distances zc(M1) (black crosses) for each of the considered metallic adatoms M1 (obtained with different C60-tips) compared with the calculated initial heights (blue triangles) of the atom M1 on Cu(111). As a common reference the data are compared to the value obtained on Cu1. Fig. 3 . Projected density of states (PDOS) onto adatom basis orbitals. The left (right) plot corresponds to geometries where the adatom is aligned on (shifted one hollow-site with respect to) the molecular symmetry axis. The electrode separations are L = 18.5Å (black), L = 18.0Å (red), L = 17.6Å (green), and L = 17.2Å (blue). The datasets are offset for clarity. Note that we obtained no stable "centered" Fe1 geometry at L = 17.2Å (it relaxes into the shifted geometry). A Gauss-Kronrod k-mesh of 13 × 13 was used in combination with a smearing of η = 0.1 eV in the semi-infinite electrodes. Supplementary Fig. 4 . Total transmission TNP(EF ) vs electrode separation L for majority and minority spin channels in the "non-periodic" treatment. The transmission spin polarization (TSP) is defined as |Tmaj − Tmin|/(Tmaj + Tmin). The full (dashed) lines correspond to geometries where the adatom is aligned on (shifted one hollow-site with respect to) the molecular symmetry axis. The electrode self-energies Σ L/R are sampled using a k-mesh with 13 × 13 Gauss-Kronrod points in 1BZ (broadening of η = 0.1 eV in the bulk electrode). The non-periodic device region consists of the adatom and C60. Supplementary Fig. 6 . Projected density of states (PDOS) onto the C60 basis orbitals. The left (right) plot corresponds to geometries where the adatom is aligned on (shifted one hollow-site with respect to) the molecular symmetry axis. The electrode separations are L = 18.5Å (black), L = 18.0Å (red), L = 17.6Å (green), and L = 17.2Å (blue). The datasets are offset for clarity and compared with PDOS for the isolated C60-tip (dashed black lines). Note that we obtained no stable "centered" Fe1 geometry at L = 17.2Å (it relaxes into the shifted geometry). A Gauss-Kronrod k-mesh of 13 × 13 was used in combination with a smearing of η = 0.1 eV in the semi-infinite electrodes. L (Å) Supplementary Fig. 9 . Zero-bias conductance G = G0TNP(EF ) vs electrode separation L calculated for a single molecular junction with the "non-periodic" scheme. The electrode self-energies Σ L/R are sampled using a k-mesh with 13 × 13 Gauss-Kronrod points in 1BZ (broadening of η = 0.1 eV in the bulk electrode). The non-periodic device region consists of the adatom and C60. Periodic LIN 6x6 Periodic GK13x13 Non-periodic GK13x13
Conductance ratio G(Al1)/G(Cu1) Supplementary Fig. 10 . Effect of C60 orientation on the conductance ratios Gc(Al1)/Gc(Cu1). Different adatom positions on the surface (on the molecular symmetry axis or shifted a hollow-site away) and different C60-adatom distances around the point of contact are considered. This shows that the orientation of the C60 tip is not playing an essential role for the conductance ratios (but the absolute conductance values are significantly higher with a pentagon orientation than with a hexagon). The same three computational approaches as discussed in Fig. 6 
